Chemical trapping of vancomycin: a potential strategy for preventing selection of vancomycin-resistant Enterococci.
Emergence of antimicrobial resistance is among the most worrisome issues in public health worldwide. Vancomycin resistance is rapidly spreading, resulting in increased morbidity, mortality, and healthcare-associated costs. Multiple strategies are required to preserve the effectiveness of this essential antibiotic. It has been recently shown that biliary excretion of vancomycin following parenteral administration results in significant fecal concentrations of vancomycin that may lead to selection of vancomycin-resistant strains within the colon. In this study we present a novel strategy for preventing this undesired effect and its consequences, using chemical trapping of vancomycin by a tripeptide analog that mimics the natural bacterial vancomycin binding-site. Initially, we demonstrated that a tripeptide analog can neutralize vancomycin activity against Enterococci at a molar excess of 28. In the second phase, two chemical modifications, designed to attach the tripeptide to vancomycin covalently, were explored. Attachment of a 4-flurosulfonyl-benzoic acid (FSBA) moiety to the parent tripeptide resulted in vancomycin neutralization at a molar ratio of less than 4:1. Finally it was shown that the FSBA-bound tripeptide analog can prevent in-vitro selection of vancomycin-resistant Enterococci (VRE) from a mixed vancomycin susceptible/resistant population following exposure to vancomycin. These findings demonstrate the ability of the proposed strategy to prevent selection of VRE. The present proof-of-concept study provides the basis for further development of the proposed strategy. Further, this strategy may be implemented for combating resistance to other antimicrobials.